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A blind assistant application is an app that changes the smartphone into
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ESP32

GSR (Galvanic skin response) sensor
KY-039 Heart rate sensor

Gyro sensor

Battery

Smartphone

1.6.1 Software

Arduino programming language based on C++

Android studio with Kotlin language
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® TensorFlow

® Keras

® AutoML

® YOLO - You Only Look Once

® Darknet
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JUN 2.5 laawunsuuansnannisves Neural Network

(#i1: https//medium.com/mmp-li/deep-learning-wuuatiupuansiaywi-ep-1-neural-

network-history-f7789236a9a3)

v

6. ynsulueanlodeuly  wvimsaeuiieliliinatuuiInteyauay  label

Y

i YY) v = a o & v v ~
LW@IﬁIQJLﬂaﬁqmqiﬂﬁijﬁ]'ﬂUerﬂq‘lﬂ %Qﬂ’ﬁﬁﬂugm@ﬂiul@ﬁuu [’daiqﬂiuL@aﬂrJim'ﬂg



Tydalumaiiy vin1s Train Mane9) A33 (WiazaAsasen 1 epoch) titelilunativ
n3Rdudeianatn wagnegeulnlamiianuuiugniign
7. ¥ARINYIIMNT Train deyauds Wvinsmegeudl Model fiasnetiuty 8

UseanSammuiseld  wazdanuudugeinte T4 NAIANUULIUGIVBINTS

YUY

8. wialumanladanundugivangauuna Aazvinnistlunanteuildau

lun1sniadudng v3e Object detection W AgvinsihunwiL W wihnsmay
vaegunn NiA1vesy Tndfssiundaniulies 3e3stunsasindulugunimiu el

anwagluiunawaen aslugun 2.6

JUN 2.6 dnwaignInginduing

(Fiu: https://www.bualabs.com/archives/3453/what-is-object-detection-tutorial-

tensorflow-js-build-object-detection-machine-learning-coco-ssd-tfjs-ep-8/)



2.2 szuulassunedseaniiey (Artificial Neural Network)

sruuAsoUeUsEa B (Artificial Neural Network) flansvinlvimasitaimesuu
fanuanusadnlalniiounysd WisligunsalanunsoAniias e ntayanidiun wakaning

Tuyudidlale

winlvilyug (node) vl SuBunaLLianTIIN AN A ldaunsisaunsi

2.1 uagdlguuuumsianusegun 2.7

(2.1)

Output = F(Z T; ®w;)
i=1

Tneh

F A9 Activation function visedfailartunlglunisAnuanuadnsain

()

UNA
A a a v | ] ° YY) ‘:1'
Xi A9 BUNANLYINT LTU JUAMNALUININTINTUING, JULONE1TNIE
a9
OCR (Optical character recognition)
W, fig A1Uniin ve39eya i 1iens33931 Teyantiigiuniy dany

Indifanazuddlaunnniniu eeieuandtoyaiasnadu
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\ 2 output

activation

a" function

JUN 2.7 Diagram ¥84 Node niladinsudeya ienednm

(F: https://stats.stackexchange.com/questions/188277/activation-function-for-first-

layer-nodes-in-an-ann)

Tunslden ezdeailuun waneq i wdeduduaiwesvais 9 wwes Aagui 2.8

ievhmsandulabilesnaeanunlisgisuiugn neilvuandsi Wisuldiuanuduly

(%
Y 1 3

Igvasdoyatu drdnuysiu Wetnguu o diuawesiu luduves Node lunivnaeu 843

9

FuaLEasIn Avzdatanuug veIn1TIHlATIINgLAINT UMY

hidden neurons

output neurons
input neurons

U 2.8 Diagram msvuvedlasetgUszamiiien (Neural Network)

(fan: https://medium.com/xanaduai/making-a-neural-network-quantum-

34069e284bcf)
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FaguuuureamsieuvedaseteUszamiientiu wiseenliidu 2 suuuu laun

1. n1sviruveslasedigussamiien wuulddramidn (Feed Forward) gaunaz
s HuAzIN1Tudoyav A es vayav il anduiinisasieddinin

(Weight) udrUszanana Laldwmasnsludualwesneld seluduaiwesviesn

IS v

2. MIY9UTBlATIUNBUSTEMLTIBN WUU Backpropagation Feazindnnisvineu
TnaLAsatunsyhauveddassgtedssamiion wuuludrmiinged ndie1nnas
Usznanawdiu mnfienanuiianaia (Eron) wieAnisldanu (Cost) Aigaiiiu
et fagvhnsusuaidmdniiinainawesfiudrlnl iieanairuiianainuas

ANNISITIU

2.3 §n3NsuvaIialanyed

Fasn1seuiala Ae Swuasaniseuresinla aelutieia iy dvdaedu

'
v A

AT Feazdanunannsiuluusazunna wastuagiutadudu q vasupnall o a1

Y

U WORNTIH N130BNANRINIY 818 TINAANURAUNFAYDITIINY NETUNTULaLITOSS

9RIINTAUVRNIILINY @1unsausventavatgedlanelusanivesusazyana
AIAFUAIN NTATUTIN UTBLLUANITABUAUBINBANTINY 9 INTTRTINTHUYRINILY
‘:‘I Q-I/ 1 = a a %) gj 6 a U -dl U = gj 1 ¥ 1
Mg dudvenisussaninmwewitlatiusiiuninfagaendenlunsseniglaegig
WAEIND U3 DLNADINNITRIIINIYVUIN 113 0HDINITDBNTLAY TUIULLALINY UNLTNTING
AU laNe LAnaNN157s 1918 LU 95U 0n TN UIUNINAIUNR teeUunf

v @ v Y] & P | a & P o &

WAPNIINISLAUVDIILIUL LA ILANUSEUI 60-100 ASIFBUNT KINAIRI9AINT 819

ARG 9 INNTAUUTIN wIelsadels

gn3INSLAUYRIRIlIveIYEY ansanTvdeulaanmsinaduiila wsenisendn

amadulwihyesiila (ECG : Electrocardiogram) uansléidagud 2.9

12



/\_q

Q

gﬂﬁ 2.9 pneAulniwasile (ECG - Electrocardiogram)

2.4 Galvanic Response skin (GSR)

nsneuaueseafd i unszualin 1un1si oy udiuiaiig
Wasuulaadlelinnisnevauewiodudiand 4 sauda 1wu arudulan eania esual
pamnfiTnanie adenismelafinde Wudu §enldsunieduininddouudaseiy
nszualiliiininaues edsn1sanssuuyszamsalud® (Sympathetic) Faisaunsath
sULvUkazA LIV Fns e iflossyensvioniiaUnAvessuneld Tnedulvg
wLANIINNIsTTIINEIAnsuRsIE Wiofarnundulan 1wy melaltesn aswndu wie

< 1 [ (Y] I~ %
AMULAVUIERUNAU LUUAU

A @ & [ a dg’l [ va . @

dedlauduyin nisdunsieintu szuuyseamenluda (Sympathetic) five
a1 Tunenduiu Weesual M3eMnduATIgUL UTTNIAIRET SEUUNITITUN VAR
(Para sympathetic) ag¥autnu 11193 19n18navdan1zUni aunann1svemn e

91530 (Theory of emotion)

Aau GSR uldildsuutadlunsdlung (Normal) mniiAvues GSR LANTWEDE ¢ US
UBNANIIQNNTEAUNI01TUA] (Aroused) AUTRR 9 T8 AwLingnisiasen (Stress) 3N
1l o G| L4 1 =3 Y o Y @ = 1 .
mnlifdunsie viseasuaianas sghaiuladn wanslviiiuianeneunans (Relaxing) wax
naugn1zUninnuAu FaAnvesersualiy ArTusgiuidazyuana Tulandiee GSR Yadus

AxAUN AL SRRV UBEAVAUNIN WALENINLINADUAE

Y 9
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2.5 lulaspaulnsalans

Lulasmoulnsaaes Wudvgunsalawiadn Aflauannsalunsdeulusunsuas
U wddnstivhausuiteanuuuls adefun1sitnuvesmeuiines uwadvuiadnnin
Usgnaumeniigussanana nleanudn wagnese Jadusyuuddneinetiines

luilulaseeulnsaaestiuianuaiuisalunissuatsundenainwuiresiasiuds
annsavinsulaadudygrundseals udrdsludalusunsuvianunels deazyhnisuas

Aaudaaulatdufdneadas 0 UDe 1023 591 1024 SLHU TIPIUIINFUNITA 2.2

n —
R, = (2" = 1) X vgs
apy = T @2)
DD

[GI

Vpp fe wssiugegavatlulasnaulnsataes dmiieduliad

Vg Ao U39iuseds dmheodulias

n Ao udnnlaainnisulasdygne
FIOENLYY

wneussivasgavatlulasreulnsaesiu TAndu 3.3 Taad AussRuseBaan

& a 1

wuees Jandu 1.35 1ad wazdssnisudasateendua1viaiun 1024 @1 (10 J) azlaan

v

lusduuuninealanail

p (210 — 1) x 1.35
ADv ™ 5.00

RADU == 276
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2.5.1 vasabulasaaulnsataas Node MCU

Node MCU Huduvesnoigli daduveinlulesneulnsaaeidniagunszna AVR
¥y Open source Fsgfifaunansnsavluiannlens Tnglsideldane wuldlumsinw
domnmeianndudeutiesne  Redaunsadeudedugunsaintersumesidinmes
vowuedn Bntiada Node MCU thussfumsideusieliaaussnn Wi-Fi s ESP32
Module ¥irlsiansaifonsietugunsaidu viodumedinld fussadulidnuvargui

2.10

sU#l 2.10 vasnlalasaeulnsataas ESP32

(ﬁmz http://www.tido.tech/index.php/product/esp32s-nodemcu-32s-esp32/)

FailvrSudidoyasunuuniig o deiuanslugun 2.11

=/ PuwM

W einnumBER

KGR | sccro D) CSEET
o socra: SRR [T
] ocrs HSHESY [T

[T K roce 6RO

T W rocia. (G901

nave - S © - o oz WSeB (ST
Wl crouns T
ADCO 022
I rower PO SERSOR VP 4~/ .SO - [oPio22] weprive] SN
I controL ADC3 SERIO3] SENSORN 1] — - o ®
o o ¢ L
nnc nvcs | HGHOSAL =go
I comm. iNTERFACE
oA L.y .0 sz [vseol IEZN
Ly Avca)| GO il > ECO
- ..30
aocs GG o —) wote | Gie] A R
[=]
owc 1 Aoie] I 4.9 CON T s ovmie |
DAz | Aoco. [GOZE o) L] st o |
wer @0E o -~ RORIILELE 5] o [ s-nimas |
{2)

SU#l 2,11 Wfudsdoyaues ESP32

(‘ﬁm: https://www.studiopieters.nl/esp32-pinout/)
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2.5.2 Msnaulusnsuvasalulasnaulnsataas Arduino
AMsaUNlUswASUENUUDSAlUTASABUINTAL@DS  Arduino  3EABYENULUSLNTY
Arduino IDE @4l4las3adiaannniwn C/C+ Wunan desnminenavaslusunsutiu Janwauy

fagui 2.12
® ® Blink | Arduino 1.8.5

Blink §

// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);
}

// the loop function runs over and over again forever

void loop() {$
digitalWrite(LED_BUILTIN; HIGH); \ \// turnh the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW

| delay(1000); // wait for a second

Arduino/Genuino Uno on COM1

UM 2.12 ninangwedldswnsy Arduino IDE

€af
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2.6 Gyro sensor

Gyro sensor Wuwuwesniinuanunsalun1sngIaduamwny X Y uag Z lngsneda

'
=

nszwuiulanld Feanunsauszgndldlaluvaesuuuu Wy nsesadumsafeulm

AsduaAIRalnsFNiiane wsan1snsIaTUNITa Luduy

[ [ PN

el Gyro sensor Huaziunuliiadney deildnuasfagun 213 Aduey

LANANAUAIUNITUN KISLAADUNVDILNU

- —
Drive ..
o "= ﬂ_-_.

’ .Et'atl:lr

_-—Plf

m
j Ii' ! 'I} F

1]
A\

—» L i

Orive 'y :

vibration Sensing arm

g‘d‘f?‘i 2.13 g‘ULLﬂu’?ﬂﬁiﬁfﬂu Gyro sensor kuu Double T

(ﬁm: https://www5.epsondevice.com/en/information/technical_info/gyro/)

MLNUYBY Gyro sensor UuUInA1EULUY BaAiAnukiugl wagsatiuazsaiy

fanuandlunis19n 2.2

A15199 2.1 vilavesununlyly Gyro sensor

Material | Sample Structure

Double-T Tuning fork H-shaped

| structure tuning fork
| ]
Crystal , //? /Q " L
wﬂ&‘/\ S| N
Piezoelectric transducer
Ceramic Prismatic Columnar

J
Si MEMS

Silicon transducer Silicon NOTE: Every company uses a different structure.
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2.7 ssuulfuinnisuaunsasd (Android)

LaUATaEs (Android) AaszuuUfURn1sifiNugIuInanadynd (Linux) By Open

source fa59TulaEUIEN e (Google Inc) Ndagluilldsupudisudusgrann

=

Insdwmidefovarnvataiduuld wasdieaudu Open source viligunsallvsdnyideds
fsmvainvane glgaudriialadng Android SDK tuagldniwatn UAVA) uslutlaqgiu
WuiinsveegUuunslgunnay nan1sldn1w Kotlin saufienistd Framework 8y 9

Wy Flutter 7901919130 (Dart) wie React Native 7ildinesa1nansus UavaScript) 1du

U

AU

2.7.1 299INTNIUVDILENAATUKLDUATOA
WITNMSINUTBILONAATuLeUATEEAUY  LTun1susventslunsieuueIue
a U gj :’/ l‘a' a A A a g d“ g ‘:l' a 6§ o ¥
wanduiu 9 AueBule oan WseUauenaAdu Fusiuuannsanazeuienty T
anansavininunelugaesie 9 vensasmuihnuld F9esnsinuiulidivanduun
2.14

onCreate()

'

onStart() - onRestart()

‘ A
User navigates
10 the activity onResumef)

o | v

h App process Activity
'\ killed running

L

& |
Another activity comes

into the foreground
User returns
+ 1o the activity

onPause() [

|
The activity is

no longer visible
g* User navigates

to the activity

Apps with higher priority
need memary

onStopl) J

|
The activity is finishing or
being destroyed by the system

v

onDestroy()

'

Activity

t, shutdown |
A >

= o a o I3
E‘U‘VI 2.14 3937N1INNNUVBILDWALATULDUATDEA
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o

Usenauluaie 7 @ aSuielenadl

onCreate() Wuwseaiivhanudiorhnsdawendndilundausn lifimsidaue
AUl iluiiunds videdl process ogluusuandey

onStart() Wumsesivhauilevinsila activity Tunansdl

onResume() Wusoniiamaidedlinduitunldaui activity wdaindivi
nsoon9n activity 1 q Ieeddslll@vhnsauendieduiuean (Fslaild
Sunldiusen onDestroy()

onPause() LflulmamﬁﬁwmmﬁaLLawﬁm%JuﬁuQﬂLLawﬁmﬁfj’uﬁ'w‘f’musﬁ'@ UV
T activity agiuduliildogluntine udlildvihnslauendindu wiedsd
process yauagilamas

onStop()  Hutmsandivinuilevnseenanuendiady wililldvihnsUaue
WALty vidadil process viusgilamds

onDestroy() uwsenfivhaudlovnisUauendiad Ua process 9on91n
MIYAUT

onRestart() uusaniviinudlornindanduinainnsesnsendiedy wie

Ualondiagunauuiain onStop() tielgaussll

2.8 Firebase

Firebase Uuwwannosuiiliusnsluiiusne 9 Tuglwuu  Platform-as-a-Service

(Paas) aldlunisasieszuu vWulasd visenandmduls nvanniselunisimuias wseld

SEUUAZNITINNSNTU NG

lny Firebase daaudanan « fail

1.

[

Authentication - uddanisnsusudnulunsldnuwendiady  S9d
Goosgle Account lunstiuduinnu samsanansaseAdanisasdotld sULUUNg
fudusinu wavgadanisldeunsususnuld deiutihiulednsldnusdugu
2.15
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2
. ]
®©

3]

¢ N Moz &

v

2.

4> &

T OF DN

L CNCH

ry

v

Seeable ~ Gotodocs M o

Authentication >}
Users  Sign-inmethod  Templates  Usage
Q_ search by email address, phone number, or user UID m c
Wifs e din Useruio T
L
%
.
.
~
c
.
.

al

E‘U‘Vl 2.15 %199n151997 Authentication

(F: https://firebase.google.com/)

Realtime Database - tdussuuiiudeyauuu NoSQL Miudeyatuzuwuy JSON
Lagain oLl an wazenanAnlianiuknannesy wazkiy APl nillulausives
AW 9 19U NodeJS, Python, Java 1dudu eflwiwivlednisldanudslugun

2.16

seeablé-sensor-server v Gotodoss M °

Realtime Database @

Data  Rules Backups  Usage

@D _https://seeable-sensor:servef firebdseloicon [+ O]

seeable-sensor-server
Battery: -383.7587
-~ HeartRateSensor

HeartRate: 95

Time: X

8- users_blind

sU# 2.16 nthasuansnsldaiu Realtime Database

(171‘?4’1: https://firebase.google.com/)
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3. Firestore - ussuuifiudeyauuy NosQL fiudeyaluguuuy Collection uag
aunsaifin an warsmandldiannluinanrlesu Ssdianuuandnedu Realtime
Database fieyausazynaziivluguuuures Document usniuls uanaguLUUAs
TugUfl 2,17 ust Realtime Database FifufioyalusUuun Tree finndoyatuazias

Wwauleaiu wanaguiuunslugun 2.18

A g

bisory bistory bisory bistory pistary bistary Fistory bistary

5UT 2,17 sUkuunIsinukazWenleadayaly Firestore

(‘1'7im: https://firebase.google.com/)

- a 4
iseeabIE'Eenﬁﬂr'EEWEf - b4 |

------- Battery: -383.75873

[=1- HeartRateSensor
- HeartRate: 95
------- Time: 11139

0 users_blind

U7 2.18 gUuuunsiiunazienlestayalu Realtime Database

N3UT 2.17 uag 2.18 9giiudn Firestone axiinmsiiutoyaueniy duvilisenld
19418n11 Realtime Database ﬁﬁagaﬁgﬂumwﬁwmiﬁamﬁu Node o seeable-
sensor-server 398pa3unldW L Node ity FwvihnnsBenldauldennniy F93ansSen
Yox1a Hu Realtime Database azugnslusuf 2.19 uaz BmiFundeya i Firestore 2
wamalugud 2.20
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= cities

?¢MJH

| ;---namv.‘: “5am Franclsco”™
Empwﬂﬂhmswsﬂ citiesRef.orderByChild(‘state_and_pop’)
{—state: “Calafornia” .startAt(‘California_e@500000")

| |- state_and_pop: “California_ges7e8s7" .endAt(‘California_9999%9999°);

= city_456

|-~ mame: “Boston”

population: 673184

state: “Massachusetts”

| state_and_pop: “Massachusetts_8e673184°

Ul 2.19 msdendeua cities 7 state_and_pop KU Realtime Database

U Y

(Fi: https://firebase.google.com/docs/database/rtdb-vs-firestore)

Cities

city_123 city_456

citiesRef
.where("state"”, "==", "California®)
where("population”, “>"”, 500000)

g‘dﬁ 2.20 m'iﬁ&m“i'fa;ga cities 91 state Ww Firestore

(ﬁm: https://firebase.google.com/docs/database/rtdb-vs-firestore)

4. Storage - \udwildlunisifiuludsng 4 dldldlunane 9 Uuuy wu o dea
9le Fsausauszanaldlalunats 9 JULUU U upload file wiBLfiu log 97N

msviuvesszuy Fadntniulednislidnuddugu 2.21

-«

seeable-sensor-server v Gotodocs g °
Storage 2]

Files  Rules  Usage

&>

D H

GD (gsi/fseeable-sensor-serverappspot.com 4 Upload file H

[m} Name Size Type Last modified

e

=
al
(¢]
3
=

€

SU7 2.21 RUN99UEAINITIUU Storage

Y

(fan: https://firebase.google.com/)
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5.

FID» L &> &

&z

€' We 0=

v

Hosting — 10wusnslums deploy duled viselivlediledie iewmesunsuy

Buwesidald Jaliwiiulednisldnudsluguin 2.22

hostel - hostel management ~ Gotodocs M G

Hosting L]

Dashboard  Usage

= Monitor the web requests made to your site with Cloud Logging ~ Get started x

hostel-hostel-management domains

hosteHhostel-management release history

5U#t 2.22 wthasuanansldanu Hosting
(‘1’7im: https://firebase.google.com/)
Functions — Ldudauimaununisdnnisiudeyaseuy viserneaulomds (Back
end) V3T UU
Machine learning — Hudnildlunisasrs uagldom Machine learning Tnedl API
wazAsosilediemasinig Goosle w3salSlH Fenelu Firebase 4 duilay
Usnaulumegilolunisasslumalayqiuseivg (Artificial Intelligent) wagnns

Wluldanu Faindiduladnisldnudslugun 2.23

seeable-sensor-server » Gotodocs M °

> &

Machine Learning (%)

&

APls  Custom  AutoML

@ O June 3,2020, we started offering ML Kit's on-device APis through a new standalone SDK. Cloud APIs, and custom model deployment
will continue to be available via Firebase Machine Learning.

e@Fm»k

Dismiss  Learn mor e

AllAPIS ~
o
(¢}
B
[

Text recognition Image labeling Face detection

&

JUN 2.23 nthasuanin1sldeiu Machine Leaming

(fan: https://firebase.google.com/)
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8. Release & Monitor — LJuUAIUTIIANITNTNEUNTLATATIYNITVINNIUTBITZUY

FMDINTIUNMTALTDITEUU sldlunisasivaeunazuilatymla

9. Analytics — Judwildlunsimsziasgdoya ubadfnng 9 veaszuu ey
Uszdngnm unumsldanu suwuunisldanuvesauidiunldnussuuig vy

wazthllglunssiesen vioUsuussnmn nuasauinlduvasssuuld

10. Engage - Judwildnagouszuu Tasdedannnsldnuvesgldszuvveas 8n
Mannsansduildneulsviouananaiiuglila 1u Cloud messaging M4y

N5 Push Notification TAfuwanWaATU #5852 UUVDNINLA
2.9 NodelS

NodeJs 1Hunsasiolunsdildnulndiivauisienis Javascript Wanuisaviauls
Tuszuudianissine  q - legldigaemzlidussuudufing - vieeanimwinaey
(environment) hy 9 #I9L3UNT1 Runtime Fasa NodeJs i Mszuures Google chrome
ulFslunsudamadiamsofulluroninmesdiuynnald

saa

wsifey JavaScript T Qﬂﬁ%”]ﬂﬁuLﬁaﬁL%mmuﬁﬁu HTML Tunsadraduladndania
Fudeulunisiauanndaty Tneflannsadumdsldanusiwed Tnoitlddeuamdmie
fuidsnlud@sined anntu Aldviniseaudas uasiann runtime I awnanssoviau
neluszuuUifniseing q inndeiu thhlfaansold Javascript Tunswanlusunss

LONALATU waZTEUVEY o MHUNNBUU LU

o lupInsnouiiames - lUsUASNANS 9 1 Discord, Visual Studio, Figma 1Uudu lng

1 Framework waniilalunisadrslusunsulumauiamesilyd JavaScript U &

Jagtu datlogualiies Framework 1% Electron winiiu

Y

o lulnsdnvitlede - ludagdu & Framework a1 NodeJS ldlunisiamnuendndu

BLUINUIY LU React Native, Meteor, Titanium s

o msimuIuled - Tutagiu Wifinisun Nodels unldlunmsiamniivledsng 9 7

a1savinledne wazvihulavainratsungslu @9 Framework AMGLUNISWAILN

[T

Aulwitufiegiduduauinn enfegatu React, VuelS, Angular)s, Express.js

Wuduy
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2.10 g#n1mM1eEeAn

AnNseEenn iy Tumanisunndiiu vunefis Mgnesanmeiliaiunsafuiniunig
UDITIUTOIEINT 9 WiBuTAuLANFaIaILarAaINla Tnelsadiliannsasnuln

mela
CRHR PR NATHRPITRRGRET
AfN1In1sanemiy wieeenlidu 2 Ussinn laun

1. giin1snsanegniuuuenaiin (Completely blind) @sgiin1snisangaiulaianinse

Y

v Y

Sudnnuadng saudeingeng g dounsueiuliias vlisudunmiiavianue

2. {ANISNeEEnIkUUUNd (Partial blind)  @ein1snieaenniu anunse

Y

o oA

wasiulanuuan dauss Wawnseussiiulussiunusuenindsiuduinguie
Tale wazgenatiann1sou q swwaae laun
®  pllAazAUN lauINIUNEENUATIAIRN
= v A & 3 ) N _.
o yeanulusaduau wsewiunwluenan (Tunnel Vision)
< (%) Y
o puiubitalunainalsdu
Ya @ v v ¢ & & & A aa
o  ynEiin1smeanealudonsyan dednaaludvnd viseudnn lunsai

ARLTD

AUNAVDINNITNNHIEA

[

ﬂ’]L‘MGﬁJENﬂ’ﬁLﬁG’Iﬂ’]iﬁﬂ’ﬁVﬂflﬁ’]E}G}’] ﬁﬂ’J’]llLLWﬂGiWQﬁUIULﬁﬂLL@SE?LVZU fiatl

o

amnrasnsiian1siinismsaenttuglvg) laun

1. anarealdund Alilevinnnsunly (Uncorrected Refractive Error) @iy @nemnadu
AN8AN877 @EALDEY FINTAUNY @11150U097UlAAELIUAT VS OABULNALAUE
=3 o a & 1 LY d' [ 4 [y I | a c{' dy
SUNINTNLAAANSTONITHIAR  WiBN1SUSUaNeana UL UGN 9910151819
0§ Y a d' | = J
MIALAADINITOU 9 Al LU 99UszamaLEan (Macular Degeneration) 3061

Anuanazvanasn (Retinal Detachment) aanavinlvinivanla
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10.

Fonszan (Cataract) WAnINNTidexveINTzanm Jainiinannsidenanin duu
Tngidinifinnsggeeny sShwlamenisiisn

#ioiu (Glaucoma) nanmsfiianusulududongs suluvhatedszamnn au
yhlAnaia aufstumuenld

eUszamadonanlsaumiu (diabetic retinopathy) amsifuumiutuay
yhlitiivdesiuegnunaonden swimaeaidonuinateyssammiag fuh
Tsfpussanumiiuden wazerahlviAnmuenld

uHaUTRAINTEANA (Corneal  Ulcer) ymnifinunafiuiinmnszann o1aviliiide
Tsautly wasvilifnide wagauonlslufian Sensdausalunszanaduilldvans
A1616) 13U LIATAERIINT NILATIE A132VIAINTULD NILUNINTBUIINABULNA
oud gifveyeinn svimuse 9 dudnrteliannaslulivievgiuinm
FsenaviliAnsesuinanszana (Comeal Abrasion)
gUAmAYIeNIUIRNETULTANMIN WU Maiaufn gnussdaaiiud nsnszumni
A9 919V IARNIZIAENR Nt UTEIWIAT (Hyphemia)
Amenasaidanmilannigadi (Retinal Vein Occlusion)
ANIFUNINTIUIINNTITHIAAAT

AnuinUnAlaeiin Wy Tsanmaiugns sy viselsaviawesdu (Rubella)
Tsaiedumsmnay 9 1wy lseaeuszaivaidon (Retinitis Pigmentosa) 15

@ulszanmsnta (Optic Neuritis)

awinaInIsianIsiinIssaeaban lawn

1.

WARAUNRIINNITAGEANITNNDUAIUA (Retinopathy of Prematurity) sinwulu
WinAaeanauiuaiifiongassntosnin 32 davi dedlasunistiedinmenis
Teandiau Wesnvaenideniivenszinulfuiiiloniansss 36-60 dUami 39
Aolin1sUseAesaIn1s  Mnennskintnunn - awnsasnwlaenisiisiniaesiv
mela

£% A & 1o a a [ = < 1A’ o Y
ponsvaniiluwdnide  o1afinainiugnssy  viseluluuaiduineesiiy
(Rubella)

AMEUALY  (Amblyopia) 81ataINAIRIERAE  (Strabismus) #39AM
=

Anunfvesanemiiunnew vhlidnTanemladwiiu. uagandrailinddignldan

mnlilasunssnenantanluldanueivvzinasazauenta
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4. AEARINNAWD M IAAADINITAIWA UV IANALKA IUNTEINAT LARNISAR
o uazilvngh aumuenld

5. Wemuaznszanasniauann@enuesly (Gonococcal Conjunctivitis) Tnetdunns
Andonndesnasnudiidunueduraginiseasn lEdnmsnitmuasdy
yuas WaenaRntu uandeazgnaudrgmdnilimuenld

6. Iiﬂ%ﬂqﬁuqﬂismﬁu o) LU ADAULFAIIA (Retinal Dystrophy) goUsEamALdoy Usvam
flo (Optic Atrophy) asmanuaidadunu

7. \ilpen vsalsAuiSa
2.11 Heroku

Heroku tJuuwannesy (platform) Mduszuuaanay isnamunsatlusunsy wiselusia
Aty lldauhuiigsinesves Heroku ld  wieliusnisiugldauy

Suweside Taluvaneguuuuvadusunsy 1wy

o nmsiuIdsnies evihlulasiwesia (Microservice) Tunisldauiulusunsy wie
e Y
syuvounlatau 9 g
o nsmuduled Weligldvinsldnueeulaild
®  NFWAILITTUUSALWITR NavAdItY 9 91 9 eunnuale weannisldauly
6 1 L 1 @ I 3 4 . A o
gunsaldiudn 1w mMsiuANstanaveiuled (Web  scraping) tivetun

a 6 Y =3 (3
Ansieideualuiulyg

Tunnslaeanu Heroku tasulUswnsuvsolAn luEsWIeS JIunausall

1. diadngseuu vinsnad “New” uaudani “Create new app” feguil 2.24

New ¢

@ Create newapp

i@ Create new pipeline

- 59

Ul 2.24 n3naade app b Heroku

U

(Fin: https://www.heroku.com/)
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[V

2. AP0 app hazviinisiden Region dsdlidenyiavue 2 lou lawn United

state uag Europe 31nTUYiIN13NA “Create app” fagu#l 2.25

App name

Choose a region

E=  United States

| Add to pipeline... |

al

JUN 2.25 MsRsAIn5a3e app Tu Heroku

(Fian: https://www.heroku.com/)

3. anniu TugUnsalvedly Twinmisanidivan  Heroku-cli sndiadsluiases 9 nly

Vulaee fe3ui 2,26 Banunsaanidlvanlan

https://devcenter.heroku.com/articles/heroku-cliftdownload-and-install

& macOS =8 Windows

Download the appropriate

% brew tap herokufbrew && brew install heroku installer for your Windows
installation:

64-bit installer

32-bit installer

JUT 2.26 wiiiulgduansnisnailnan Heroku-cli Tussuuufufnisena ¢

(Fan: https://devcenter.heroku.com/articles/heroku-cli)
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https://devcenter.heroku.com/articles/heroku-cli#download-and-install

~ o a & v Y o 13 a . =}
4. Wevihnsaesudn Tvinn1sdenduainlu Terminal ¥38 Command prompt 284

LAY MeAds “heroku login” wavinisnadudunisiondu dgun 2.27

oku login

to login or q to exit

'
o o

U7l 2.27 mrdslunisdenduly Heroku-cli

(Fia: https://devcenter.heroku.com/articles/deploying-nodejs)

5. wdenuu [WUnlWawmesvedlusian waziiinsadnalng git sremids git init
6. vnsiiulnanagyinsewan AIEAIEs git add .
7. yhmsewanaunlavind iy gt Areeds it commit -m .. sluip3oaung

(%
o £ ¥ ¥

a | v o ) ') @ a
ANATUIUIUAIETRALNUIUBn I lavinIsmaneylstng deguil 2.28

git commit -m "Added a Procfile."

SUN 2.28 feg1ensiaAds git commit

Y

(‘1‘7|I:1,J’1: https://devcenter.heroku.com/articles/deploying-nodejs)

8. LumunuInazyinsaslusunsuduluvinuly Heroku wludelud git Aemds

heroku git:remote -a <#o app u Heroku> ﬁﬁgﬂﬁ 2.29

heroku git:remote -a <To app T Heroku>

Ul 2.29 dhegrensldimda heroku eitremote -a <ie app 1 Heroku>

Y

(Fan: https://devcenter.heroku.com/articles/deploying-nodejs)
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9. ilUsunsunselantuluni@svinesmensigads it push Heroku master awvi

Tildnadwsues app wansluminiulesd Heroku vowld diluguit 2.30

O Personal ¢ > . seeable-notification-handling ¥ Open app ‘ ‘ More & |
Overview  Resources  Deploy  Metrics  Activity  Access  Settings
Installed add-ons (dditR 0] Configure Add-ons @) Latest activity All Activity &)

) seeableapp@gmail.com: Deployed 881bc87c
There are no add-ons for this app @ May 26 at 224 PM - v5
You can add add-ons to this app and they will show here. Learn more

P seeableapp@gmail.com: Build succeeded
(] May 24 at 2:24 PM - View build log

Dyno formation (Gl Configure Dynos ®

@ seeableapp@gmail.com: Deployed 42fe6fb0

This app s using free dynos May 24 at 9:44 AM - V&

web npm start ON ) seeableapp@gmail.com: Build succeeded
(] May 24 at 9:44 AM - View build log
Collaborator activity @ Manage Access @ @ seeableapp@gmail.com: Deployed 2e7fesle
4. May 21 2t 11:38 PM 13
seeableapp@gmail.com 3 3\deploys

U7 2.30 wthensvasonlundulys Heroku 2eld Aildvinnisifinlusunsudily

(fign: https://www.heroku.com/)
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uni 3

N159DNLUULLAZNTINNIINYIRNUS

3.1 KANNISNITUVDILANALATURAZTSUU

wannsiuveakendinduny svgnuutesnidu 2 dwmdn laun

1. dugiinisneanenn Feazuuseandu 2 diu loun

A = a ¥

a. AULANALATY HUlnsENTene F9edntnNlun150IUIANUALAIN

Y 1 1 A o

TAAUANNTT FloNAZUAMNEILNTANEN 9 98 3 9819 A9 N1TUIN FedwinlunsdImIg

Y Y

(% %
U !TLQIU ¥ U 1

Tussordu THAUARAIeEenILuUUeEIN F93ggnaantentd Tusesrinanvinnisiimig

Y Y

W dalnsdwiaziinisldndes luntsnsiaduingarnguam inismavausadudeniu

Y Ay ~

dedlugeiinig saufsdinnsldanesavetefuuuy iesutayadunImuadgiinisnsaen

Y

LagATI99UNITAL wimnlumnnsaldunsie vieauRmeTu 1y mndigunsalnsiadu

=

iinsmndu Aagynisudsiewdssesenyn Tauseutswiemae wagdinisudaiauly
sULuY Alarm TUgaggua italiauaiusioe fuiiofudunmeifindu uansoonduunuds
Tugudl 3.1 dnanAedruvesnsasiumstiagdu Widugldau Triudoua ileliauauniu
Nnluiunistagiu wazaavnefonisinsieiuasanidu wenaud azvihnsansetuiues
mhouwndgniau ielsaweunadilndiugiinismsaem

b. d@uvesansiadetiofuuuy dwszneusensngiadusasinisidues
#la Arnudumusene waznsay lneidgunsaiasihmsifeusdeiudunedidnly

A @

AulnsAnsifiedioineldlunisdatoyaluds Firebase Wlodlimnn1saiinunfins ogUfive

¥

=< - e LY a ‘g dl‘ o ¥ I 4 VY ] v A 1
SADIANDRIINTLAUVDIRILAAATU LWEJ‘I/I’]ﬂ'ﬁLL‘iNLW@UI%E&@LL@I@E wazyinnssuilensly

2
a

paAUsznauvesilgUnsaluandlaaslugun 3.2990 1s1ldvnisnaaeslday
lulasaeulnsaiaes ESP32-WROOM-32 &4l4 ESP32 i usalugauszananalusunsy @

199suandlugui 3.3
2. dugguaginismsanen Favziiduendiady nldlunisuaninamdnsinisau

vouiilavasiiniimmaignudazaue1ll saundldlunisfunisudaioumanisalsig 9

YOIRANINNANLADNAEY TIWNUAINITYIINUIRAnlalugUN 3.4
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= P

GSR Module Heart rate sensor Gyro sensor
Receive Resistance Receive ECG graph and Receive Axis value to
and electric value beat per minutes considering fall detection

fromhumanskin\ l : . /

Node MCU (ESP32)

Battery

JUN 3.2 seAusenauvesitaunsainldlunsyhaeadeidoduuuy
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ESP32-WROOM-32

Heart rate sensor

0000000000000

GY-521 Gyro

00000008

HOEOOOO

GSR sensor Built-in battery

(Back side)

JUN 3.3 wasmaunsalildlunisvaneiateiionuuuy lagly ESP32

a o o A v v | v Ya
E‘U‘Vl 3.4 LNURNINITNNUY LN@L‘U']N']I‘UQ']U“Lua'Ju%l%LLaEJlWﬂ']iV]']\Tﬁ']EJW']
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nfinaaudeiuiy anunsaasuduunudslafegui 3.5

Heart pulse
sensor

D

GSR sensor

Gyro sensor

. v B
Il A1
I Read values and )
i | check if it match the Send fo firebase if
T candition values are changed
; (critical health)
I
I
] r
I Read value and calculate
—»| acceleration magtitude NodeMCU
: and rotation magtitude
.

A r

g R — - e e e o e e e e e e -

¢ ¥ o ~ - Tt 77-/ /7>~ R
t Send datato !
L
. | Using application features database to store
. account information i
I 1. Send location and events I
1 2. Navigation T
I 3. call emergency Blind's
. phone-
' ]
\"——a--—.——p—-——*-e.——-—---; "

L=t t P - A7 s \WN -tk
r A Y
i Ll
i | using application features .
]

1 1. Moniter blind's !
! status |
. 2. set navigation i
i destination 1
I 3. edit account Send data fo !
. inTaarien database to store !
i account information I
| and events :
I

" Caretaker's 1
i phope 1
l\ p

" #

U 3.5 N3viauvessyUY
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Firebase

Realtime
Databaze

A

Cloud
messaging

Mofification

handling
Check nofification |
data change

) o0 cloud
messaging when new
netification data

added




3.2 N1998NUUY
3.2.1 n1seanukuuaUnIalansawas
faunsal Hardware W Usgnaumeisulgesviaiun 3 fameuniu Ao

1. WwuwesingnsINsiueeiila (Heart rate pulse sensor) danuagAIzUN 3.6
Tnednsumesuulduadlunisnmadunstiavevsaduiion Jediulugazinaindruniinig
WAL LdUAAINLIIRUVRLEADN WU USiaUatetaile Ay visdisdenuy

1 [ v A [ £% d‘ o [ v o Vo ¥ LY
sevdvuiundaile Wudu Wievinisiaua ssilnladyaraunsiuvesilaluguuuy

'
[

ECG (Electrocardiography) fi1/f1d4 analogRead() Tu Arduino flagvinnisuuasdayayio

) [

13 s aa P 1 = Y = o Y [
’eJ‘H']aEJﬂﬂ?ﬂL%UL‘U@ﬁLUUﬁﬁJQﬂM@QW@a (WAR9E 0 09 1023) LAUIAIUUNIATUIUN

o

BNIINTHAUYDILD

JUT 3.6 lwugasingnsINsiiuvewiale (Heart rate pulse sensor)

2. wigeiinanszualniianimiddagnisnevaues (Galvanic Skin Response

sensor: GSR) Hlanwaugsiagui 3.7 lngiguwasazinisindrlninineuaussdedasing q

‘:l' 1 a a

Nogusniianis Jepnlniilazidsunlatliuaiungdngssy dus wsemnuiaun@sig 9

Y
1%

MAnTunelusene 1wy Uag naau ingUiRmedeunay 1usu Medda analogRead()

1
IS4 1

lu Arduino flagyhnmsudasdyeaeuiasnainiwugesiiudyauninea @aaaus 0 A

1023) [H9UIU19529@0U UINANNAAINIIAIMAINUA 22 UIUDNTIANURAUNAYDII19NE

5]

JUN 3.7 wuwaiinAnseualniihainivislaenisnauauss (GSR)
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3. wuweslalsalay (Gyroscope sensor) fidnwagdgui 3.8 Wuwwieesiildly
N13M3I93UAIINLTY (Acceleration) kagn15vidU (rotation) VBINaLAY X, Y WAz Z 1nedq
INANUNUIVDRIUYDT LagdaAIuT Arduino kU 12C Taedif1Adadaunievum 6 @1

Town

AL (Acceleration) Tiku X vasauLes
ANAINLSY (Acceleration) ﬁLLﬂu Y vpaauaes
ANAINLSY (Acceleration) ﬁLLﬂu 7 V99 9Uas
AINNTL (rotation) funu X vosgues

ANNNTVYU (rotation) TuAY Y Yadaultes

O 0O O O O O

ABAINTIMIU (rotation) TN Z VougULes

TagAnvani wiazaidvwin 1 lua srarunsatiriunldlanienisldeas
Wire.read() aldguaidunlugunsalluguuuu 12C wagvnisideusniluddelumenis

aualU 8 Jn maemds Wireread() << 8 walvilaA1n@asnis

U7 3.8 wuaslalsalay (Gyroscope sensor)

TudureIn1nsaauivguamiu aglin1sinaA1anaeseuees Ao lwuwwesin
gn3 NS UTesiale waviwuwesnsina1l il WegAdnsuiuveiila uas
asualANFAN o v Adildnwuweingnsnswiuresiile anduluguuuuves

A1 ECG Fadudiu ﬁqgﬂﬁ 3.9
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fnAnNLTLTaT

E3g.0 T
EzB.0 T
LZ0.0
samples
z. i i i
13353 13453 12553 136

JUT 3.9 n91vuansdn ECG Aildnnuwesindnsinisiiuresiila

Fagunsal nltlulasaeulnsaiaesonglu (Arduino) tu Azl ECG Ausnluud

A¥30 LAYINMIMALRREYDITAIMLL LTIBaRAITUNIU AARINIDT

dielgiAnns il ECG Tlamdnsuniueanuds faunsalfiagyinismandign R an
U QRS complex NUWYINNMISUUANAIBIAMIAD uawhMsileuan R Aving
o e PN v & A ° I w v o ! I a =
Guiiniabineuniil wWeldlunsAnuadasimsiiuvesila lunthevesseusieind

(Beat per minute) fﬁ'ﬂugﬂﬁ 3.10

AN nLTwLTas

AN of TR

fo R distance (ms

\/\ A\ N\
VANERVAN ARV

18 1218
samples

JUT 3.10 sUnanansinsaeriieseninega R lumhefiafiuni

37



F9AUNSNIALUNISANUIUMIANDASINITIAUYDIIAUY @ UNsaAWIUleRIaNNISA

3.1
H o0 (3.1)
= 3.1
BPM —
tpp X 1073
lned
Hgpy fomdnsnisiduvesila undieduniimeiund
trop  AoAIAIATATA R ¥a3an5W QRS complex nils TUdsn
R v8ans1l QRS complex fagiinly
PRERNEID]

N30T 3.10 1 srezlunhienainusin R vaans1vl QRS complex nils 1Ugn

R 9930579 QRS complex foginlutiu finegivszunas 400 Jadiundl gamisafiuu

Y Y

Y

ANORIINTSIAUYI R lAR AT

| & 60
BPM ™" 400 x 10-3

HBPM = 150 b/m

TudruvanaueasInartnn1a1nRIn Ty 9291111995393 UA LA A LA UAD

i Jeuauendnsnnte viseansuaity egluannesfuaien Aazviilintuegluszaufs

[N

= - al ' 2 = a A A wa a
\A3eA (Stress) vivelunsiifiAnanateg195Iai37 Fansiinannisanla visedlgUsmveiady
Aananalugun 3.11
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ANNLTwLTas

135.0
120.0 B
105.0 MM" L
I-’J-_v-\“hm-'v—"
90.0 v
75 0 samples
25723 25823 25923 26023 26123 26223

JUN 3.11 JUnanagandemaiievinismelad daunsmanlnihanionds

MINAONTINTHAUVDIIITURUNR har/v5emvausuwasina1tifnve Ry

[ o v oA 'y

fanuiaund Aagvinisuduseudssludasiiinisnisaen viedsludunuasely

Tugnvean1snsrasunisnndsl (Fall detection) Hu aanmsldnuwuees GY-521 &4
Julalsalay (Gyroscope) wuu 12C Feiidfidananuigesimuasiui 6 A laura
AU (rotation) WaZA1ADNAISS (Acceleration) T83uY X, Y uaz Z veiauites tieth
ANNAIUIANSRT LY (acceleration magnitude) Fsaninsaruaalldainaunis 3.2

LagAMIMNMAIYUINYBINTVEY (rotation magnitude) laainaunisi 3.3

lal = [a % + ay? + a,? (32)
Tagi
|a| Aerdnsss (acceleration magnitude)
A, ABAIAIULI (Acceleration) Aunu X vouwues
ay ABAIAINULTY (Acceleration) ANy Y v’

A, ADAIAIIULSY (Acceleration) TWNY Z Vawuie s
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TPRERNEI
ADIALSS Tuunu X, Y, Z §Andu 10 m/s?, 4 m/s? uag 5 m/s? auaiu fatiu

ISP [ [

ANDMIWINRATIA NI WAL

lal = /122 + 42 + 52

la| = V144 + 16 + 25

la| = V195 =~ 13.96 m/s?

Ir| = \/rxz £ A4

lngd
|7 Arwurnvesniswau (rotation magnitude)

Ty ABAINISMY (rotation) N X VOUYULLEST
1y, ARSI (rotation) AiLnY Y YegUDs

T, PRAINNTMYY (rotation) IWAY Z VealuuLges

P EANEI]
AYBINTNYY luwnu X, y, Z fawdu 10 rad/s? 12 rad/s? way 7 rad/s? sudsiu

v & ] P T
ANUU ﬂqﬂuqﬂsﬂQQﬂqiﬂHumﬂqLUumqu

Ir| = /102 + 122 + 72

V100 + 144 + 49

|7l

|r| = V297 =~ 17.1rad/s?

FufleAdnsnssuazuuinvesntsuyueglugiinug faginisdinsudaieulun

ALATNIBNAURTNITNIEER MAANIUNTUTY

Y

e
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o

mgunsaltiuazll Wi-Fi module Aildlunmsifausedudunesidalunisdsdoyaludy

Y
Firebase uagalnisidauuuuliany drgunsalfsredldnuiiiunnes wavdedldanu
lugagisawumnes wersatnlunsaiiuunmneIvun annedewiinisldluga DC to DC
Auto buck step down seusulwlitleulifuaunsalegnagnsies 1u 3.3 Tiad 1983910

¥

ToyagunIalanmsn 3.1

A51afl 3.1 Toyagunsal ESP32

Cn-chip sensor Hall sensar
Imegrated crystal 40 MHz crystal
Integrated SPI flash 4 ME
Operating voltage/Power supply | 3.0V ~3.6Y
Operating current Average: B0 mA
Minimum current  delivered by

S00 ma
power supply

Recommended operating tem-
perature range

40 "C ~ +85 °C

Package size {18.0020.10) mm = (255020100 mm = (3.1020.10) mm

Moisture sensitivity level (MSL) Level 3

3.2.2 N1500NWUUAIUYINALIS
N13eNLUUYNALISTY wuseanlady 3 d1u e N1seanuuulUskAsUNISYINaIU
fueasa NodeMCU uulusunsy Arduino IDE @siintihmnisldeusidlugun 3.12 Tun1siu

ANIUIADNANBULLDS AU LaznTIdauNauly wagyinnisderldds Firebase

e e RPN S

File Edit Sketch Tools Help

Final_project
| /Libearies ~
#include <FirebaseESP32.h>
#include <WiFi.h>
#include <Thread.h>
#include "ThreadController.h”™
#include <gueuel
#include <Wire.h>

//Heart rate global declaration
#define samp_siz 4

$define bpmlistsize S

#define threshold S

float reads[samp_siz];

float compare[3] = {0.0, 0.0, 0.0};
int compareSize = 0;

float sum, last, start, before, first, sec, third, current_bpm, bf
float lowest = 2000.07

float highest = .0;

long int ptr = 0, bpmptr = 0;

< >

sU# 3.12 nihaslusunsa Arduino IDE
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ludiurean siaukendLAty ievin1ssudeyadnid@sniies wanualinugly
waznavaueaiugldnu lagldlusunsy Android Studio Fedlvimnisldaudslugui 3.13
FINWMUIA 180191 Kotlin wagdn151e TensorFlow model LW W aIu1n151y Object

detection Tukandiadu

model.tflite

Jats

sU#t 3.13 nthaslusunsa Android Studio

v '

ludiuveimsdanisnisudaieu 3uihnulpenisnsideuteyadnanininis
gnandayanisuiumeunsoll nuuIvhnisdadeyaluds cloud messaging Wiedans
wdaieulugailnsdnnveulldla Fsludiuild Nodess lunswaunaiutl uagly Heroku

Judsnveslunssulusunsudind lnvaunsasanaduunudsldntlugun 3.14

Firebase Firebase
Blind's realtime cloud Caretaker's
phone database messaging phone

& a »
Notification event R
sent r' e / @

T

} Send notification data

to Firebase cloud
messaging

A

Check if notification
data iz appended

Mofification handling

JUT 3.14 uruan13danisnisudsieusiu Firebase cloud messaging
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3.3 N15A5293UIAY

3.3.1 M35

nsfunlusendiadutu azldsuanndedugunaal w AitAelnsdwitiefo laeay
Sutioya 2 it (Ineuszanay) uazagyhmsdunmilesuteyaseluf@ wagiiam
sawladluden q aundglinuagyinistawen andugdamfashluuaadudoyaoss
skl

3.3.2 maudasgunw

9103V Input filsarnndesvesgungal axvinisuvassunmlidudeyaosd Tae
BuangUagshmsuvasdu Bitmap mmfu%ﬁ’]mi@m RGB v@usiagiiniea ua3viing
wastoyauluandiaiay daus 0 aufls 255 (1nedlu RGB) ntuvinsudsudild ey
Tudn 0 &1 1 13ondns Re-Scale illsinyinaiuusiug uaziinaunmanntu agvilils

Toyap 3 ves Input wansadluzui 3.15

e 91172 197 223 ... 141 158 176]

<

[6-31764706 8.36470588 0.48627451 ... 0.69803922 0.67843137 0.59607843]

JUT 3.15 jUuansmsudasnmidudoyaense

i Mlendiaduarintn1sanuuInvesLse Weanduiuteyandeuiieuiu vinli

'
o o

fanuwiuduiiuundy aefds Dense lngdatiazyinnisundeyausasyisiaaeiuiy

' A
a1
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® Bus sign (T1esaLued)

® (Crosswalk (Mn93nane)

FeogaveesUtuuannalugui 3.16

U 3.16 thgsaduasmaiiane

naInnIsSEusuTeyausiasia azlda1nukiug) uazdiwendinduasidion
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Tumsnsaduingiu suudszsudunedoshnmstnuadinsouvasing nieFen

Bounding box fs3Ul 3.17 iievazaulausidayafifesnisiinty
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3.3.4 MIUAAINAANS
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Y
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4.1 NANITNAHDUVDILINALATY

4.1.1 mseanuuuduyszaunsmnngldau

dl o a a U 4 a U L2 tﬂl
WANINITHUALDWALATU UUILINUBILDWALATU ﬁ]%LLﬁﬂﬂﬂﬂuz‘U‘V] 4.1

SeeAble

Because blind is notjust a thing.

SUN 4.1 vihusnvesiendiaduilierinnisnalday
FILENALATUILYINNITS DIVOANT LUNITINDINITHINA DY Wialdlun15RITUNNS

M3UV9 Google Map Tuninenisldautendiadu sadsldlun1suanin1sidsLiouniy o

YosanaladuBnme uanwalugui 4.2
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& mshivnmsudaidian

®  dulvsdnivasan «©
& Fvawm «©
©  wihwdn Huawei «©
©  Airbroid

#®  v3ns Google Play

© Google «©

ﬂ Huawei System Services
{9  SeeAble «©

UM 4.2 miaensilaldaumsdnfienisudasiou

Tun st auLanaLATUAS LN ALAFIUNITHULEINT LT INUVDILONALATU I1W4D

waaduiliiflsndusgnalstng uansddlugun 4.3

1TH ifi ITH ITH Lia!
What is Seeable:? What'is-Seeable 2 What is Seeable What is Seeable 2 What is Seeable ?
‘o . {3 Py o —— e R o N 13 b o . -

ﬁfkﬁ ::-;' -))@ K & m. SN =

1

f.’

% S |
Seeable is an app that help When we see dangers.or When'you have accident and Blinds can use the app toeall Caretakers receive event or
blinds to warn dangers and obstacles; We "alert” by-voice fall down, device will callfor and navigate to their home. status of blind person that in
obstacles. to you and tell any necessary help and send notification to T N con e il cover
thiz make sightlesa people more sxfely things in front of blinds. caretaker. all.n '3,
o

Siippoued language  Tha, Fnglish, Al of informa
et o2

JUN 4.3 suuanmihvenisuuginisldauiendindu
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LOGIN

Tel Number

Password

Sign up

JUN 4.4 sUuanaminveastealdnly

Registration

AR TPPACS

Please type your phonenumber to register.
The app will send OTP code to confirm the

account

[ |

JUN 4.5 Uuanmiivelunisadasidnldanu
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Loading...

U7 4.6 mihvensseds OTP

£ QTP Confirmation

Please enter 6 digit OTP in your phone
to proceed

+66-0994913044

SUN 4.7 mihqeuanenseudy OTP

@ o Ao = % o a o DS = v
waanivinistudu OTP euiesum wendintuasiingdiunmadensuuuunsly
U Fawvseenlidu 2 @ ldun Inuadiinismsanen wasiauagiinisvmnsanen uwagii

Y

mssssialunsldanu diowasaduuds livihnsna Register niveilidnwardiguil 4.8
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Little more...

Select mode

Caretaker

Set your password

LF’assword J

SUN 4.8 suuansnsidentruanisldanu uasnsensianiu

2

Y a v A o 1 [ 1 v a
AILDNALATULNITN1IULUIDNUY 2 @71 AU

1. dwmhgfinmueaem diendinduiuaziduainuuaendy uazgiin1imnig
angpduaunsanataauls ninenastdaunaniy azUsenauliaieg @1uveeni1siinng

drunsdeinegUantu wagdiunisinsanidy wanwisusuin 4.9

JUN 4.9 nthaeninveeEin1sN19eEem
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waznSEReUILS kaneslugun 4.10

@ 2176 SeeAble 1o
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wiall

[ diws  ouw

JUN 4.10 msvesugaldiu

Tuduveanisiimieny Wediinisnsagaiden Muendnduiagyinisfloya
dumantlavinnisdeanld aanduazisenldnisuiiniean Google Map Liasnisaeanasa
Seufasuad zusnguisiiananduiiendwaty litenduludiunisnsiadudygyin

IFNIIIUVRINUY wanRlugun 4.11

JUN 4.11 wienslunisnanduluiiiendiadu d3unsnsiadudyyiuasas
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LYY 14

Wlenduaniuenaladu dunnTInTudyyruaTasmuriesnuy asUTngnwila

A

MnnaesanegUvedinsdniiieto uanwislugui 4.12

\‘V‘:i"il"f

\ A B A A e
N\ ph of Ao af 5358

JUN 4.12 11120 11NNIRTITUAYYIUITIAIAUDIAUY

WH9IN15M 99U IITIIIINTBIUULR A8vINIsUSINGNTE IR UELDY
dl' Vg v 9 ' a oA o ° = Y 1w
ialigldnuldneuauss muusaznsal Wensiaduwethesaussdmie axiumieasagy

#a13

Bus sign detected!

299)
BUS

1

If you want to call a bus,

please hold the screen for 2 seconds
the screen to discard.

JUN 4.13 ntheisiiians Welinsamadunuivihesadsedmia
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MNAN13ATIIUREAUNIEaY asTunmineneisgun 4.14

Crosswalk detected!\

A\

discard this screen,double'ta
the screen.

SUN 4.14 nrwneiiuans Wedin1snsradunuiuniediang

ludruvesmsinsgnidu Wevinisnald duendiedunazyiinisinsmmeunngd
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anidu uazyhmsudaseuludaslgua wansnsluzun 4.15
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au 1: mslauanumssmidadaldou
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JUN 4.15 Un1sadlng Manannisnaldanunisinsgniduy
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WInFINseagatuiinisnauiady Muendindutivazilianiisiudaneu

NSUNAUVBILNNTN9E8A7 LLamﬁﬂugUﬁ 4.16 vnnluvinnsnesndannigluszezinand

vy (30 UM seuvazdinisudansoulUdilaua

Fall detected!

The event has been sent to carctakers.

Hold the screen if the problem
solved.

a Y v oA A %)
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o

Tuduvesmsdsiuviaiiu ievinisnawa awvinisdsiunidludaiaua el

4 a A Yo 1 VY a
HauaLUn Google Map LB 3AILILIUBIHNNTNI9E 8RN

[

Tudinyan1siamdfin1smsagn waneslugud 4.17 aziliynisaaanedl

1. MSagunIn

GHGEA RPN AR

Y

o
v 1

ANSFIATAILAUIANMSUNITUINIS

S

A9TDBONINNTLTUU

54



@ Languages
@ Account

ﬂ I Set Location

‘ I ’ Log out

JU# 4.17 nihasnsasenanuileiinisnisaenn

ludruvesteyariiniImsaenidu 6 19a1901In139 5188818 8AY 1IN

Y Y

= a

a1em1 wansialugun 4.18 saudaddsurenlilunisuaniia wanensluguin 4.1957ums

wWagusiadulaangduil uansdslugui 4.20 saudsannsavimsauiadnlddudlagn
A8 Fadlevinisnaauldnld szuvagriinisaeununedudusnase titatestuaiy

Hananalunisne wanesislugun 4.21

NoF Name :
Puttaku

o

Phone : i & il

Role : Blind

Change password

JUT 4.18 nthaadayagfin1snieanem

U
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< Account Setting

Name :

SAVE
Phone : EELETEES

Role : Blind

Change password

Delete user

JUT 4.19 wihasdayaiinisnganem WevhnsiUdgude

Y

< Change password

Current password

New password

Save

PN v 1% Ya A o en' Y
E‘U'Vl 4.20 ﬂUﬁﬁ]aﬂJagaQWﬂﬂinawm WNINSIURYUTVIANU



< Delete account

Caution

Are you really sure to delete the account?
If you delete account, you will lost all
of your progress and data. Type your

password and press “Delete account” to

confirm

Password

U 4.21 nrhasdeyaniinsnisaen Wevinisnaautnyd

TUAIUYRINITAIAIRILALIAINS UNITUI NI TY 1119NNINABAIILAINI T ALNUT
wivimstnuyasinurdangeenisiitime Yseneumendostennulunsaumisiiuns
NTOAMUNAUN LASTDVDIALNUINGT 1IDVNNITAIANASILED F9vinn1snaTufindwma

Feduill Inhnnisldaunalugun 4.22

g
France < 5

(= i\
taly

{ Spain
Portugal

Moroceo

i
Angola ‘ el
T Zmbat
Botswang~
South
Atlantic
Ocean South Africa
[:,c' title of location (Required) ]

CONFIRM
LOCATION

Google

SUN 4.22 ntaen1sasAdumisd nsunsdmie
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Health status \
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TYTBUAY UYL TN

2
3. ASAYANSLAUIEINSUNITUINNG
a

@ Languages

Blind List

A9T0PBNANNTTUU

@

Account Setting

Logout

&

¥

JUT 4.24 MIMIAEALAENNTNEEA
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msdudlitugaua Jeanunsaldeniazunly vsevihn1saumsideusefugiinismisanen
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< Blind list

Plathree

Adousiolild filugud 4.25

Puttaku

tuty
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Uil 4.25 farsgisiasiayagiinisnisanemni

EaN

v o

Wigrhnisidenualagiinisniaen) avuanstoyandlugui 4.26 Fuauaanunsny
N5UABUTD WaTkUABUALIILIIDINITEINIGL FINSUALUMLAUIUBINNSUIMIITY A2

< a I ! va
Juluguuuideiunldnuludmvesinisnisanenn

< Biind Information

Name ;
Plathree

B.
Phone : [l gl
Role : Blind

Navigation List

1 (only Blind)

i lwuduitam V|

a

JUN 4.26 gaulBunveIiin1sn1sanen (diudaua)
Tudruvesmsauldly {auaauisavinnisavdadgldndruilladnae adevh
v A
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wudenfuiuludgiinimnsanenn dddugun 4.27

59



< Delete Account

Caution

Are you really sure to delete the account?
If you delete account, you will lost all
of your progress and data. Type your

password and press “Delete account” to

confirm

Password

PN v v va A o v a0 v
U7 4.27 wihaedeyariinisnsanen’ devinisnaaudy® (@urgua)

k)

Wierinisvnsanemiiannay wadlivinisandulusseznaiiidmvun (30 Jund)
lgnaInNnIsnALNENINATANRIIRNISIISE8R1) Aagviinstumingns  Aslugui
4.28

Puttaku : has been fell

€ o

JUT 4.28 ntasuanIn1shIiouanidy
mnynsnail Call emergency AvgviinsinsiefiuniisnuyIewdeanidu winin
WnInasuAIILLS (Get location) Aagyiinsila Google map wisufuuand@unsly

Fasumiadagiuvediinismisanee aalugui 4.29
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#  SeeAble + ifiodnns

Puttaku: send his location.
Press here if you'want to:seethe location.
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4.1.2 wan1magauAuiug1vaslunadmiun1sNIsnsINduing

NNTaFlAadImIuNITYININTaTuTng Inen1sldnu AutoML Vision 910

IUIUTayasail

o Jrgsawd 944 U

e ey 1,219 U

Ionadnsaagun 4.31

traffic_detection_20210419080702

Average precision §

at 3.5/lol
0.974
Precision* @ 99 76%
Recall” @ 92.41%

*Wsing a score threshold of 0.528

SUT 4.31 madnsAlaannisasialiiea 910 AutoML Vision

1Y

TngARe 9 U gansaesulslaeed

® Average precision: A1AULLUEABLRAY FeUsuanaa dnisaamaulanaang

sonun lneiinainunaeinate 9 A1 agil 97.4 wWesidud

® Precision: MANMHAMNKILEG Fausuanidalunaansaamlaeg1agnees

ToerdusosazNAuIMLINAIANLLUE AR 9g#1 99.76 Wosigus
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® Recall: AINISHIUNSU FIUIUDNTN TNISAALAIAULANAANS DAL (AIN1TAIALAY

Hunnndnnae o AlAe 0.5 910 1.0) 8g7 97.4 Wesidud
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CameraView

SUT 4.32 uondladunageumliing
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1 thesalus thesalud
2 thesawa thesawa
3 tresaiua thesawa
4 thesawa thesalud
5 thesalug thesaug
6 N9Eane N9Lane
7 N9Tane N9TNae

\Aim False positive 5$1379N13

8 5333 (Recall Ingliifiingi Mnany
Aeiuluaa)

9 p5a99uU Ny n9Lane

10 N9Tae N9Tae
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1. dvegeuwmAyy Wvitin 98 Alandu a9 168 lwufluns 81y 23 U uavilen BMI ag#l

M13199 4.2 ASeuifisugnsnsiuresiilalunsazgunsaivnaaesesynnad 1

Assd A19N Mi band 4 Afuanslukendiady | wasissewinagunsal
1 107 96 9
2 100 102 -2
3 104 101 3
4 102 88 14
5 103 102 1
6 971 104 7
7 99 115 -16
8 98 92 6
9 103 103 0
10 94 100 -6

\ade 100.7 100.3 0.4

AVAEOUMANEIS WIntin 45 Alanu a1 164 wuRluns 91g 20 U wagilen BMI og

= i = = Y] v ) | ¢ a
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BER 775 87.1 9.6
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Department of Computer Engineering

SeeAble: Assistant app

(Information Engineering)

for blinds and caretakers

(Werda: sondmFurrgmaemmSudamsmamanazdqua)
Puttipong Sintoppun, Watsaphol Thongchaikulrit and

Asst.Prof.Dr. Pikulkaew Tangtisanon

Abstract

This project has been created to help blinds to improve their security and
facilitate by using features in the app to navigate blinds to destination with

object detection to tell if they have a bus sign or crosswalk in front of

them. Blinds can also call emergency and send location to caretakers to let
them help you in time. On the other hand, caretakers can use this app to
get information or events from the blinds. So, they can notice if blinds fell
and help them by getting their location or call emergency to save them.

As the result, the app can work normally, and caretakers can see blinds
action almost instant, The objeet detection work well.

Introduction

Nowadays, some blinds people live with the crowd. They can't see any
sign they want to use on the street. That's why you can see news about car
accidents to blinds. On the other side, carctakers usually worry about the
blind's behavior and the danger that can occur to them.

To solve this problem, we develap this application to help them to make
sure that blinds can go the places more safely. Caretakers can see if blinds
are all right or not.
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The result is the app that split into two sections: Blinds and Caretakers. Users
can register by using a telephone number and verify the account with OTP. In
the blind's section, users can use three features: Navigation that uses Google
Maps to guide and a camera for object detection to notify if bus signs or
crosswalks in front of them, Call emergency when they've got an accident, and
Send location to caretakers to let they kmow where are blinds at. In the
caretaker's section, they can see the current status and action of blinds such as
using the navigation or getting the requested blind's location.
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Conclusion

As the result, the application can use features in both blind’s section and the
caretaker’s section normally. Bul there is some limitation that makes the app a
little bit confused to wse, and object detection is now working in a short
distance. Overall, the app is working without problem.
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